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system and a method for operating such a steering control
system for a vehicle. The steering control system comprises
a frequency filter unit, a first control unit, and a second
control unit. The frequency filter unit comprises a high pass
filter and a low pass filter. The frequency filter unit is
configured to receive a request for a steering angle and filter
the request into a low-pass filtered request and a high-pass
filtered request. The first control unit is configured to deter-
mine a first controlling torque based on the low-pass filtered
request the second control unit is configured to determine a
second controlling torque based on the high-pass filtered
request. The first control unit is different of the second
control unit.
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1
STEERING CONTROL SYSTEM

TECHNICAL FIELD

The present disclosure relates to a steering control system
for a vehicle, a vehicle comprising such a steering control
system and a method for operating such a steering control
system for a vehicle.

BACKGROUND ART

Sensors arranged in a vehicle produce generally noises
when measuring, for example, vehicle position, orientation,
acceleration, and velocity signals due to a vehicle motion
and/or environmental influences. This may affect a smooth
steering-wheel motion of a vehicle operating having an
autonomous driving function. Generally, a steering wheel of
such a vehicle behaves nervous in order to keep the vehicle
within a desired path in contrast to a skilled human driver
who has the ability to control the vehicle with a smooth
steering action.

Therefore, it is challenging to compromise between a path
tracking precision and a nervous steering wheel activity.
Non-smooth steering wheel motion may also cause an
unnecessary anxiety of the human driver and/or passenger.
Additionally, immense efforts and costs are required to
calibrate path control functions used by a number of autono-
mous customer functions.

SUMMARY

There may be a need to provide an improved steering
control system, which facilitates more precise and smooth
steering action.

The problem is solved by the subject matters of the
independent claims of the present disclosure, wherein fur-
ther embodiments are incorporated in the dependent claims.
It should be noted that the aspects of the disclosure described
in the following apply to the steering control system for a
vehicle, a vehicle comprising such a steering control system
and a method for operating such a steering control system
for a vehicle.

According to the present disclosure, a steering control
system for a vehicle is presented. The steering control
system comprises a frequency filter unit, a first control unit,
and a second control unit. The frequency filter unit com-
prises a high pass filter and a low pass filter. The frequency
filter unit is configured to receive a request for a steering
angle and filter the request into a low-pass filtered request
and a high-pass filtered request. The first control unit is
configured to determine a first controlling torque based on
the low-pass filtered request the second control unit is
configured to determine a second controlling torque based
on the high-pass filtered request. The first control unit is
different to the second control unit.

The steering control system according to the present
disclosure allows a smooth and more precise steering action
of the vehicle. By separating a request for a steering motion
into a low-pass filtered request and a high-pass filtered
request, the request may be more efficiently processed and
the steering action may be executed without any high
frequency content, which would cause a nervous behavior of
the steering control system and/or vehicle. Further, a use of
two different control units enables an improved control of a
desired path and capturing a fast-changing steering request
with a fast-response torque control. Moreover, tuning and
calibration efforts for the steering action may be reduced.
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The frequency filter unit may be configured to perform a
signal processing such as a request for a steering angle. In
general, vehicles comprise various sensors to detect an
operation state of the vehicles such as a position, orientation
and/or speed of the vehicle in real-time. Such a measure-
ment, however, may comprise environmental noises, which
may affect to a determination of a steering angle and cause
a nervous behavior of the steering control system and/or
vehicle. Since conventional systems comprise only a single
control system for steering a vehicle, the request for a
steering angle may not be implemented accurately and/or a
nervous behavior may not be avoided.

In contrast, according to the present disclosure, the
demand or the request may be sent to the frequency filter
unit, as soon as a path control system of the vehicle identifies
a demand to change a driving direction of the vehicle or
receives the request to perform a steering action. In response
to the demand or the request, the frequency filter unit may
filter it into a high-pass filtered request and a low-pass
filtered request by means of the high pass filter and the low
pass filter. The high pass filter may allow high frequencies
of the request to pass and low frequencies of the request to
attenuate and the low pass filter may allow low frequencies
of the request to pass and high frequencies of the request to
attenuate.

The first control unit may receive the low-pass filtered
request and determine the first controlling torque. Hence, the
first control unit may be adapted to calculate a reliable
controlling torque for the low-pass filtered request. Further,
the second control unit may receive the high-pass filtered
request and determine the second controlling torque. Hence,
the second control unit may be adapted to calculate a reliable
controlling torque for the high-pass filtered request. Accord-
ingly, the first control unit and the second control unit may
not be the same due to the different requests having a distinct
character to be processed.

The first control unit and the second control unit may not
only be arranged physically differently, for example through
a separate arrangement in the steering control system, but
also process the received request in a different manner. For
example, the first control unit may comprise a steering angle
controller and the second control unit may comprise a torque
vectoring control or vice versa.

In an embodiment, the first control unit is a steering angle
controller. The steering angle controller is configured to
receive the low-pass filtered request and determine a steer-
ing torque as the first controlling torque. The low-pass
filtered request of the steering angle may be transferred from
the frequency filter unit to the steering angle controller. The
steering angle controller may detect a current steering angle
and determine a suitable steering torque of, for example
wheels coupled to a front axle steering system of the vehicle,
based on the desired driving path and/or an information of
the path control system.

In an embodiment, the steering control system further
comprises a steering actuator configured to receive the
steering torque determined by the steering angle controller
and to steer wheels of the vehicle. The steering torque
determined by the steering angle controller may be trans-
ferred to the steering actuator, which may convert a signal of
electrically specified steering torque into a mechanical
adjustment of the steering angle for the wheels coupled with
a steerable vehicle axle. The steerable vehicle axle may be
arranged in a front side of the vehicle.

In an embodiment, the steering actuator is an electric
power assist steering (EPAS) assembly or a steer-by-wire
(SbW) system. In the EAPS assembly, the steering wheel
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and the wheels to be steered are connected mechanically to
provide a steering feel at the steering wheel. In contrast, the
steer-by-wire (SbW) system does not comprise any
mechanical/physical linkages between the steering wheel
and the wheels to be steered and applies electric signals
instead, which control actuators. The steering actuator may
comprise an electric motor in either a rotary or a linear type
or an electromechanical servo unit to accomplish a steering
motion of the wheels, consequently the vehicle.

In an embodiment, the second control unit is a torque
vectoring controller. The torque vectoring controller is con-
figured to receive the high-pass filtered request and to
determine wheel torques as the second controlling torque.
The high-pass filtered request of the steering angle may be
transferred from the frequency filter unit to the torque
vectoring controller. The torque vectoring controller, in
other words a differential braking technique may enhance a
vehicle stability particularly during a steering or cornering
motion of the vehicle. The torque vectoring controller may
operate as a virtual steering controller which may provide a
turning radius of the vehicle without using any steering
system.

In an embodiment, the torque vectoring controller com-
prises a yaw torque controller. The yaw torque controller is
configured to receive the high-pass filtered request and a
current steering angle and to determine a yaw torque based
on a steering angle error. The high-pass filtered request is a
steering or yaw torque request. The torque vectoring con-
troller may generate a yaw torque on the vehicle by applying
different longitudinal forces, i.e. by applying drive or brake
torques to individual wheels of the vehicle. The individual
wheel torque may be applied in order to provide a length
force neutral yaw torque such that a vehicle speed can be
maintained along with a desired steering or cornering
motion of the vehicle.

The yaw torque controller may comprise a sensor unit
comprising, for example a gyroscope, and a processing
circuitry unit for determining the yaw torque in comparison
to the current steering angle of the vehicle. In particular, the
processing circuitry unit may determine a set of indirect yaw
torque parameters indicative of an indirect vehicle yaw
torque contribution from lateral wheel forces based on
current wheel torque data and lateral acceleration data.

In an embodiment, the yaw torque controller may be a
model-based controller designed to translate steering wheel
rate and/or the actual steering angle to one part of yaw
torque request. Additionally, the yaw torque controller may
compensate the steering angle error or deviation to the yaw
torque request.

In an embodiment, the torque vectoring controller further
comprises a wheel torque allocator. The wheel torque allo-
cator is configured to receive the yaw torque determined by
the yaw torque controller and determine the wheel torque.
The wheel torque may be calculated based on a relationship
between the yaw torque request and a desired longitudinal
wheel torque as a steering input.

In an embodiment, the wheel torque is calculated for at
least a total wheel torque required for front axle wheels and
at least a total wheel torque required for rear axle wheels.

In an embodiment, the wheel torque may be calculated for
at least the total wheel torque required for the front axle
wheels and the wheel torque required for each of the rear
axle wheels individually. In an embodiment, the wheel
torque may be calculated for each of front axle wheels
individually and at least the total wheel torque required for
the rear axle wheels. Still in an embodiment, the wheel
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torque may be calculated for each of front axle wheels
individually and the wheel torque required for each of rear
axle wheels individually.

The term “total wheel torque” may be understood as a
sum of the wheel torques to be allocated to each wheel of the
respective axle. Accordingly, the wheel torque allocator may
determine at least a sum of the wheel torques to be provided
to the front axle and at least a sum of the wheel torques to
be provided to the rear axle of the vehicle. The wheels
coupled with the front axle and the rear axle respectively
may be actuated by means of equally or proportionally
differently divided total wheel torque determined for each
axle.

However, the wheel torque allocator may determine an
individual wheel torque of the respective axle based on the
desired longitudinal wheel torque and a target vehicle yaw.
The torque vectoring controller may be combined with an
all-wheel drive capability which may provide a possibility to
apply individual torques independently to individual wheels
on the same axle. In other words, the calculated toques may
be applied individually to each of the wheels independent of
each other to drive each wheel independent of the other
wheels.

In an embodiment, the wheel torque allocator is con-
nected to a wheel torque actuator to allocate the determined
wheel torque. The wheel torque actuator may provide pro-
pulsion to operate the wheels according to the calculated
wheel torques during the steering or cornering motion of the
vehicle without reducing the speed of the vehicle. Each of
the front axle and the rear axle of the vehicle may comprise
at least one wheel torque actuator. Alternatively, wheels
coupled to the front axle and/or the rear axle of the vehicle
may comprise their individual wheel torque actuator.

In an embodiment, the wheel torque actuator is an electric
machine. The electric machine, in other words, electric
motor may apply the determined wheel torque for the front
axle wheels and the rear axle wheels. Additionally or alter-
natively, the wheel torques determined for the front axle
wheels may be applied by one electric machine for each
front wheel and/or the wheel torques determined for the rear
axle wheels may be applied by one electric machine for each
rear wheel. Further, at least one axle of the vehicle may be
also operated by an internal combustion engine instead of
the electric machine.

In an embodiment, the steering control system further
comprises at least one environment sensor and a path
controller. The environment sensor is configured to provide
vehicle and/or road information to the path controller and
the path controller is configured to provide the request for a
steering angle to the frequency filter unit. The vehicle
information may be, for example, a vehicle position, orien-
tation, acceleration, speed, current steering angle and/or
current wheel torque applied on each of the wheels and the
road information may be, for example, traffic signs, traffic
lights and/or congestion situation on the road. The path
controller may collect all information and transfer the
request for a steering angle by comparing the current situ-
ation of the vehicle with the desired path.

In an embodiment, the steering control system further
comprises a vehicle motion sensor between the environment
sensor and the path controller. The vehicle motion sensor is
configured to measure noise of the vehicle information
relative to the desired path to the path controller. Accord-
ingly, the vehicle motion sensor may process and transfer the
vehicle information received from the environment sensor in
relation to the desired path and measured noise.
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In an embodiment, a cut-off frequency of the high pass
filter and the low pass filter are the same. When the request
for a steering request may be filtered by the frequency filter
unit, a lower cut-off frequency of the high pass filter and an
upper cut-off frequency of the low pass filter may be the
same frequency, such that the request may be reliably
separated by the low-pass filtered request and the high-pass
filtered request to facilitate further processes.

According to the present disclosure, a further steering
control system for a vehicle is presented. The steering
control system comprises a frequency filter unit, a first
control unit, and a second control unit. The frequency filter
unit comprises a high pass filter and a low pass filter. The
frequency filter unit is configured to receive a request for
driving a curvature and filter the request into a low-pass
filtered request and a high-pass filtered request. The first
control unit is configured to determine a first controlling
torque based on the low-pass filtered request the second
control unit is configured to determine a second controlling
torque based on the high-pass filtered request. The first
control unit is different of the second control unit.

The steering control system may perform not only steer-
ing angle but also driving curvature. The curvature request
may indicate a desired curvature along with a driving path
of'the vehicle. In a steady-state cornering, for example, there
may be basically a transfer function between a curvature
request and a steering angle request.

In an embodiment, the curvature request is an arbitration
of' a human driver’s curvature request and estimated curva-
ture request. The curvature request may be an arbitrated
request of the human driver’s curvature request and the
request identified, for example by the path control system of
the vehicle. The arbitrated curvature request may be input to
the frequency filter unit. The frequency filter unit may filter
the arbitrated curvature request into a high-pass filtered
curvature request and a low-pass filtered curvature request
by means of the high pass filter and the low pass filter,
respectively.

In an embodiment, the first control unit is a steering angle
controller. The steering angle controller is configured to
receive the low-pass filtered curvature request and determine
a steering torque as the first controlling torque for driving the
curvature. In an embodiment, the second control unit is a
torque vectoring controller comprising a yaw torque con-
troller and a wheel torque allocator. The torque vectoring
controller is configured to receive the high-pass filtered
curvature request and determine a wheel torque based on a
yaw torque.

A steering actuator of the steering control system may be
configured to receive the determined steering torque and to
steer wheels of the vehicle. A wheel torque actuator of the
steering control system may be configured to allocate the
determined wheel torque to the respective wheel.

Accordingly, a smooth and more precise driving a curva-
ture of the vehicle may be performed. Further, a use of two
different control units enables an improved control of a
desired path and capturing a fast-changing steering request
with a fast-response torque control. Moreover, tuning and
calibration efforts for the steering action may be reduced.

According to the present disclosure, also a vehicle is
presented. The vehicle comprises the steering control system
comprising a frequency filter unit, a first control unit, and a
second control unit. The frequency filter unit comprises a
high pass filter and a low pass filter. The frequency filter unit
is configured to receive a request for a steering angle and
filter the request into a low-pass filtered request and a
high-pass filtered request. The first control unit is configured
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to determine a first controlling torque based on the low-pass
filtered request the second control unit is configured to
determine a second controlling torque based on the high-
pass filtered request. The first control unit is different of the
second control unit.

In an embodiment, the vehicle is a driver-assisted vehicle
or an autonomous vehicle. The driver-assisted vehicle may
refer to a vehicle providing a continuous assistance to the
driver such as speed control and/or steering assistance and
the driver remains actively in the driving task. The vehicle
may be also an automated or autonomous vehicle enabling
the vehicle to take full control of speed and direction. By
means of such assistance systems, the vehicle allows a
smooth and more precise steering action.

In an embodiment, the vehicle is guided by adjusting a
wheel angle determined by the first control unit in case of the
low-pass filtered request. In an embodiment, the vehicle is
guided by adjusting a wheel torques determined by the
second control unit in case of the high-pass filtered request.
The first control unit, i.e. steering angle controller may
determine a steering torque based on the low-pass filtered
request and the second control unit, i.e. torque vectoring
controller determine a wheel torque based on the high-pass
filtered request.

According to the present disclosure, also a method for
operating a steering control system for a vehicle is pre-
sented. The method comprises the steps of, but not neces-
sarily in this order:

receiving a request for a steering angle,

filtering the request by a low pass filter and/or a high pass

filter,

determining a first controlling torque based on a low-pass

filtered request, and

determining a second controlling torque based on a high-

pass filtered request.

It should be noted that the above embodiments may be
combined with each other irrespective of the aspect
involved. Accordingly, the method may be combined with
structural features and, likewise, the system may be com-
bined with features described above with regard to the
method.

These and other aspects of the present disclosure will
become apparent from and elucidated with reference to the
embodiments described hereinafter.

BRIEF DESCRIPTION OF DRAWINGS

Exemplary embodiments of the disclosure will be
described in the following with reference to the following
drawings.

FIG. 1 shows schematically and exemplarily an embodi-
ment of a steering control system according to the present
disclosure.

FIG. 2a and FIG. 2b show schematically and exemplarily
an embodiment of a torque vectoring control according to
the present disclosure.

FIG. 3 shows schematically and exemplarily another
embodiment of a steering control system according to the
present disclosure.

DESCRIPTION OF EMBODIMENTS

FIG. 1 shows the steering control system 100 for pro-
cessing a request for a steering angle. The steering control
system 100 may be integrated in a vehicle 200, in particular
a driver-assisted vehicle or an autonomous vehicle. The
steering control system 100 comprises at least one environ-
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ment sensor 11 and a path controller 13. The environment
sensor 11 is configured to provide vehicle 200 and road
information to the path controller 13 and the path controller
13 is configured to provide a request for the steering angle
to a frequency filter unit 20. The steering control system 100
further comprises a vehicle motion sensor 12 between the
environment sensor 11 and the path controller 13 for mea-
suring noises of vehicle information relative to a desired
path to the path controller 13.

The frequency filter unit 20 comprises a low pass filter 21
and a high pass filter 22. The frequency filter unit 20 is
configured to receive the request for a steering angle and
filter the request into a low-pass filtered request by the low
pass filter 21 and a high-pass filtered request by the high pass
filter 22.

A steering angle controller 31 receives the low-pass
filtered request and determines a steering torque based on
the low-pass filtered request. A steering actuator 32 receives
the steering torque determined by the steering angle con-
troller 31 and steer wheels 210 of the vehicle accordingly.
The steering actuator 32 may be an electric power assist
steering (EPAS) assembly or a steer-by-wire system.

The torque vectoring controller 40 comprises a yaw
torque controller 41 and a wheel torque allocator 42. The
yaw torque controller 41 receives the high-pass filtered
request and a current steering angle of the wheels 210. Based
on this information, the yaw torque controller 41 determines
a steering angle error, accordingly a yaw torque of the
vehicle 200. In other words, the yaw torque may be deter-
mined in view of a desired rotation 51 and a current rotation
52.

In particular, as shown in FIG. 2a, the yaw torque may be
determined as follows:

wherein L is vehicle wheel base, J_is the yaw moment of
intertia, v is a vehicle speed, and o is a derivative of a
front wheel steering angle 6:

wherein ©, is a vehicle yaw rate.

The wheel torque allocator 42 receives the determined
yaw torque and determines a wheel torque. The wheel torque
may be calculated for at least a total wheel torque required
for front axle wheels 210 and at least a total wheel torque
required for rear axle wheels 210. FIG. 2b shows the
determined wheel torques for each of the rear axle wheels
210:

Further, the wheel torque allocator 42 is connected to a
wheel torque actuator 43 such as an electric machine to
allocate the determined wheel torque to the respective wheel
210.

FIG. 3 shows a steering control system 100 for processing
a request for driving a curvature. The curvature request may
be an arbitration of a human driver’s curvature request and
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estimated curvature request. The arbitrated curvature request
60 is provided with an actual curvature 61 in the steering
control system 100, in other words curvature allocator. The
arbitrated curvature request is filtered by the frequency filter
unit 20 comprising a low pass filter 21 and a high pass filter
22. The steering angle controller 31 receives the low-pass
filtered curvature request and determine a steering torque for
driving the curvature as follows:

I+K, V.2

wherein L is wheel base, K, is an understeer gradient.

Further, the torque vectoring controller 40 receives the
high-pass filtered curvature request and determine a wheel
torque for driving the curvature as follows:

v)‘ll

wherein J_is the yaw moment of intertia and v, is a vehicle

speed.

Accordingly, a smooth and more precise steering action
and/or driving a curvature of the vehicle 200 may be
performed. Further, a use of two different control units
enables an improved control of a desired path and capturing
a fast-changing steering request with a fast-response torque
control. Moreover, tuning and calibration efforts for the
steering action may be reduced.

It has to be noted that embodiments of the disclosure are
described with reference to different subject matters. In
particular, some embodiments are described with reference
to method type claims whereas other embodiments are
described with reference to the device type claims. However,
a person skilled in the art will gather from the above and the
following description that, unless otherwise notified, in
addition to any combination of features belonging to one
type of subject matter also any combination between fea-
tures relating to different subject matters is considered to be
disclosed with this application. However, all features can be
combined providing synergetic effects that are more than the
simple summation of the features.

While the disclosure has been illustrated and described in
detail in the drawings and description, such illustration and
description are to be considered illustrative or exemplary
and not restrictive. The disclosure is not limited to the
disclosed embodiments. Other variations to the disclosed
embodiments can be understood and effected by those
skilled in the art in practicing a claimed disclosure, from a
study of the drawings, the disclosure, and the dependent
claims.

In the claims, the word “comprising” does not exclude
other elements or steps, and the indefinite article “a” or “an”
does not exclude a plurality. A single processor or other unit
may fulfil the functions of several items re-cited in the
claims. The mere fact that certain measures are re-cited in
mutually different dependent claims does not indicate that a
combination of these measures cannot be used to advantage.
Any reference signs in the claims should not be construed as
limiting the scope.

The invention claimed is:

1. A steering control system for a vehicle, comprising:

a frequency filter unit comprising a high pass filter and a

low pass filter, wherein the frequency filter unit:

receives a request for a steering angle,

filters, via the low pass filter, the request into a low-pass
filtered request,

filters, via the high pass filter, the request into a
high-pass filtered request;

a first control unit that controls respective steering angles

of one or more wheels of the vehicle based on a first



control unit is a steering angle controller.

wheel torque allocator is connected to a wheel torque
actuator to allocate the total wheel torque to the one or more
wheels of the vehicle.
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controlling torque determined as a first function of the
low-pass filtered request; and

a second control unit that controls respective wheel
torques of the one or more wheels of the vehicle based
on a second controlling torque determined as a second 5
function of the high-pass filtered request, wherein the
first control unit is different from the second control
unit.

2. The steering control system of claim 1, wherein the first

10

3. The steering control system of claim 1, wherein the first

control unit controls the respective steering angles of one or
more wheels of the vehicle based on a first controlling torque
using a steering actuator.

4. The steering control system of claim 3, wherein the 15

steering actuator is an electric power assist steering (EPAS)
assembly or a steer-by-wire system.

5. The steering control system of claim 1, wherein the

second control unit is a torque vectoring controller.

6. The steering control system of claim 5, wherein the 20

torque vectoring controller comprises a yaw torque control-
ler that determines a steering angle error based of the
high-pass filtered request and a current steering angle of the
vehicle, and determines a yaw torque based on a steering
angle error.

25
7. The steering control system of claim 6, wherein the

torque vectoring controller further comprises a wheel torque
allocator that determines a total wheel torque based on the
yaw torque.

8. The steering control system of claim 7, wherein the 30

total wheel torque is based on a first total wheel torque
required for front axle wheels and a second total wheel
torque required for rear axle wheels.

9. The steering control system of claim 8, wherein the
35

10. The steering control system of claim 9, wherein the

wheel torque allocator is an electric machine.

11. The steering control system of claim 1, further com- 40

prising at least one environment sensor and a path controller,
wherein the at least one environment sensor is configured to
provide vehicle and road information to the path controller,
and the path controller is configured to provide the request
for a steering angle to the frequency filter unit.

45
12. The steering control system of claim 1, wherein a first

cut-off frequency of the high pass filter and a second cut-off
frequency of the low pass filter are a same frequency.

13. A steering control system for a vehicle, comprising:
a frequency filter unit comprising a high pass filter and a
low pass filter, wherein the frequency filter unit:
receives a request for driving a curvature,
filters, via the low pass filter, the request into a low-pass
filtered request,

50
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filters, via the high pass filter, the request into a
high-pass filtered request;

a first control unit that controls respective steering angles
of one or more wheels of the vehicle for driving the
curvature based on a first controlling torque determined
as a first function of the low-pass filtered request; and

a second control unit that controls respective wheel
torques of the one or more wheels of the vehicle for
driving the curvature based on a second controlling
torque determined as a second function of the high-pass
filtered request, wherein the first control unit is different
from the second control unit.

14. The steering control system of claim 13, wherein the
curvature request is an arbitration of a human driver’s
curvature request and estimated curvature request.

15. The steering control system of claim 13, wherein the
first control unit is a steering angle controller.

16. The steering control system of claim 13, wherein the
second control unit is a torque vectoring controller.

17. A vehicle, comprising a driver assistance system
comprising:

a steering control system comprising:

a frequency filter unit comprising a high pass filter and
a low pass filter, wherein the frequency filter unit:
receives a request for a steering angle,
filters, via the low pass filter, the request into a

low-pass filtered request,
filters, via the high pass filter, the request into a
high-pass filtered request;

a first control unit that controls respective steering
angles of one or more wheels of the vehicle based on
a first controlling torque determined as a first func-
tion of the low-pass filtered request; and

a second control unit that controls respective wheel
torques of the one or more wheels of the vehicle
based on a second controlling torque determined as
a second function of the high-pass filtered request,
wherein the first control unit is different from the
second control unit.

18. The vehicle of claim 17, wherein the vehicle is a
driver-assisted vehicle or an autonomous vehicle.

19. The vehicle of claim 17, wherein the first control unit
controls the respective steering angles of one or more wheels
of the vehicle based on a first controlling torque using a
steering actuator, and the steering actuator is an electric
power assist steering (EPAS) assembly or a steer-by-wire
system.

20. The vehicle of claim 17, wherein the second control
unit controls the respective wheel torques of one or more
wheels of the vehicle based on a yaw torque determined as
a function of the high-pass filtered request and a current
steering angle of the vehicle.
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